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The pulse wave velocity from the origin of the aorta to the radial artery was measured in diabetics, in order to determine whether it is related to the fasting levels of serum triglycerides and total serum cholesterol .
A high degree of negative correlation was found between the expansibility of arterial wall and serum triglyceride levels in well controlled diabetics as well as poorly controlled ones. There was also a similar correlation with total serum cholesterol levels, only in well-controlled diabetics.
In 1922, Bramwell and Hill1,2 established the following theoretical principle on the expansibility of arterial wall; the expansibility of arterial wall can be theoretically expressed as a function depending only on the pulse wave velocity in the artery. This is based on the physical fact that an increase in the hardness of an object causes an acceleration of the conduction velocity of the wave in the object. Thereafter, many clinical investigations as to the pluse wave velocity in hypertension or diabetes mellitus have been reported.
Since Kato et al. [3] [4] [5] stressed that the expansibility of arterial wall had close relation to age, sex, blood pressure and serum cholesterol, the quantitative estimation of the degree of arteriosclerosis has been noticed as a reliable method for the clinical diagnosis of arteriosclerosis. However, no study has hitherto been reported on the relation between the expansibility of arterial wall and serum tri glycerides.
The present author tried to correlate the expansibility of arterial wall with the levels of serum total cholesterol and serum triglycerides in diabetics.
MATERIALS AND METHODS
All subjects investigated were in and out-patients with established diagnosis of diabetes mellitus in Iwate Medical University Hospital, and for over one year they were treated with insulin or sulfonylurea in combination with dietary regulation.
They were classified into two groups according to the fasting blood sugar levels by Hagedorn-Jensen's method: 1) Well-controlled diabetics, whose fasting venous blood sugar levels were under 
RESULTS
Relationship between pulse leave velocity and serum total cholesterol ( Fig . 1) In well-controlled diabetics, there was a, good positive correlation between the pulse wave velocity and the serum total cholesterol levels (n=18, r=+0.60, 0.01< p<0.02). However, in poorly controlled diabetics no significant correlation was found (n=18, r=+0.15, 0.5<p<0.6). Fig. 1 . Relationship between pulse wave velocity and serum total cholesterol levels in well and poorly controlled diabetics.
•oe Well-controlled diabetics n=18 r=+0.60 (0.01<p<0.02)
•› Poorly controlled diabetics n=18 r=+0.15(0.5<p<0.6)
Relationship between expansibility of arterial wall anal serum total cholesterol (Fig. 2) In well-controlled diabetics, a good negative correlation between the expansibility of arterial wall and the serum total cholesterol levels was found (n= 18, r=-0.56, 0.01<p<0.02).
However, there was no significant correlation in poorly controlled diabetics (n=18, r=-0.14, 0.1<p<0.2). Relationship between pulse wave velocity and serum triglycerides (Fig. 3) In well-controlled diabetics, there was a good positive correlation between the pulse wave velocity and the serum triglyceride levels (n=18, r=+0.60, p< 0.01). There was also a good positive correlation in poorly controlled diabetics (n=19, r=+0.50, 0.02<p<0.05).
Relationship between expansibility of arterial wall and serum triglycerides (Fig. 4) In well-controlled diabetics, there was a good negative correlation between the expansibility of arterial wall and the serumm triglyceride levels (n=18, r=-0.59, 0.01<p<0.02). Also, poorly controlled diabetics were found to display a, good negative correlation (n=19, r=-0.57, 0.01<p<0.02). The serum triglyceride levels tended to be higher in poorly controlled diabetics than in well-controlled ones. •oe Well-controlled diabetics n=18 r=-0.59 (0.01<p<0.02)
DISCUSSION
•› Poorly controlled diabetics n=19 r=-0.57 (0.01<p<0.02) and hypertensive patients. The author found a similar correlation in well-controlled diabetics, but not in poorly controlled ones.
On the other hand, no report on the relationship between the expansibility of arterial wall and serum triglyceride levels has hitherto appeared . In the present study, serum triglycerides were found to have a high degree of negative correlation in both well and poorly controlled diabetics. The conclusion was of course based on a high degree of positive correlation between the pulse wave velocity and the serum triglyceride levels found in these diabetics.
There is ample evidence that arteriosclerosis, especially atherosclerosis, in diabetes mellitus begins early in the course of diabetes and progresses with age. Moses9 presented evidence that autopsied diabetics exhibited more pronounced atherosclerosis in the coronary, aortic and iliac vessels than their age-matched con trols. Woolam et al.10 reported that the pulse wave velocity of the diabetics was significantly higher than that of normal subjects. These facts indicate that diabetes accelerates atherosclerosis of the middle and larger arteries.
The role of a disturbance of lipid metabolism in the pathogenesis of athero sclerosis has been increasingly acknowledged. In this regard, interest has been focused mainly on cholesterol for many years, but recently the possible role of triglycerides has been noticed since the work of Albrink and his collaborators11,12 pointed out that serum triglycerides provided a better separation of diabetic patients with coronary artery disease from normal subjects than did the other lipids.
Therefore, it is of great interest that a close relationship was found between serum triglycerides as well as serum cholesterol and the expansibility of arterial wall that represented quantitatively the degree of arteriosclerosis from the ascend ing aorta to the radial artery where atherosclerosis occurs frequently.
It is generally accepted that antidiabetic treatments in long duration lower serum triglycerides.13,14 However, elevation of serum triglycerides in close association with the decrease in the expansibility of arterial wall even in well -controlled diabetics discloses the necessity for a more effective treatment or prevention of arteriosclerosis.
Finally, the measurement of the expansibility seems to be well applicable for reliable detection of arteriosclerosis in the middle and larger arteries.
SUMMARY
The expansibility of arterial wall in diabetics treated over one year was measured by determining the pulse wave velocity from the origin of the aorta to the radial artery at the wrist and evaluated in relation to the fasting serum triglyceride levels. A good negative correlation between the expansibility of arterial wall and the serum triglyceride levels was found in both well and poorly controlled diabetics. A similar correlation was also found with the total serum cholesterol levels only in well-controlled diabetics. These findings indicate a close relationship Kudo of serum triglycerides and serum cholesterol to the degree of arteriosclerosis in the examined arterial region.
